Studies on the mechanism of action of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP).
Explants of embryonic rat substantia nigra in organotypic culture are sensitive to 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) at concentrations approximating the doses given in vivo to monkeys. Fluorescence microscopy and 3H-dopamine uptake measurements reveal that the toxicity is selective for dopamine neurons, whereas other neurons and cells in the culture appear normal by phase contrast microscopy. Reduced MPTP (piperidine analog) is inactive in the tissue culture model, while fully oxidized MPTP (pyridinium analog) destroys dopamine neurons. Pargyline and deprenyl, two monoamine oxidase inhibitors, inhibit the neurotoxic action of MPTP. Pargyline and deprenyl also protect monkeys in vivo. The results implicate monoamine oxidase in the mechanism of action of MPTP. Two possible mechanisms for protection by monoamine oxidase are discussed.